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Abstract 
Background: The world population is aging and the number of older adults with bipolar disorder is increasing. Digi‑
tal technologies are viewed as a framework to improve care of older adults with bipolar disorder. This analysis quanti‑
fies Internet use by older adults with bipolar disorder as part of a larger survey project about information seeking.
Methods: A paper‑based survey about information seeking by patients with bipolar disorder was developed and 
translated into 12 languages. The survey was anonymous and completed between March 2014 and January 2016 by 
1222 patients in 17 countries. All patients were diagnosed by a psychiatrist. General estimating equations were used 
to account for correlated data.
Results: Overall, 47% of older adults (age 60 years or older) used the Internet versus 87% of younger adults (less than 
60 years). More education and having symptoms that interfered with regular activities increased the odds of using the 
Internet, while being age 60 years or older decreased the odds. Data from 187 older adults and 1021 younger adults 
were included in the analysis excluding missing values.
Conclusions: Older adults with bipolar disorder use the Internet much less frequently than younger adults. Many 
older adults do not use the Internet, and technology tools are suitable for some but not all older adults. As more 
health services are only available online, and more digital tools are developed, there is concern about growing health 
disparities based on age. Mental health experts should participate in determining the appropriate role for digital tools 
for older adults with bipolar disorder.
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and indicate if changes were made.
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Background
The world’s population is living longer, with the percent-
age of people over age 60 years expected to nearly dou-
ble from 12 to 22% between 2015 and 2050 (WHO 2015). 
Today, up to 25% of the population with bipolar disorder 
is age 60 years or older (Sajatovic et al. 2015). Older adults 
with bipolar disorder differ in the disease onset and clini-
cal course, and most have multiple medical comorbidities 
especially endocrine, respiratory and cardiovascular con-
ditions (Lala and Sajatovic 2012). Digital technology pro-
vides a framework to improve care for older adults with 
bipolar disorder by enabling remote visits, online psy-
chological interventions, health monitoring, information 
seeking, peer support groups and self-management tools 
(Gliddon et al. 2017; Hidalgo-Mazzei et al. 2015; Torous 
et al. 2016).
In addition to providing help with bipolar disor-
der, Internet use by older adults in the community may 
decrease loneliness, and increase social support (Fors-
man and Nordmyr 2017; Heo et  al. 2015). Internet use 
may also contribute to maintaining health literacy, or the 
ability to read, understand and act on health informa-
tion (Kobayashi et al. 2015; Andrus and Roth 2002). Gov-
ernment and health care providers increasingly use the 
Internet as the primary form of communication about 
health and social services (Chang et  al. 2015). Digital 
technologies are viewed as a means to maximize inde-
pendence and facilitate aging in place, including for those 
with disabilities (Agree 2014; Reeder et  al. 2013; Schulz 
et  al. 2015), and to provide cost-effective care for the 
growing elderly population (Deloitte 2015). Most studies 
of Internet use involve community dwelling older adults 
and do not focus on mental illness. As the role of online 
services and monitoring technologies increases, more 
understanding of Internet use by older adults with bipo-
lar disorder is needed.
To gain insight into online information seeking by 
patients with bipolar disorder, we previously surveyed 
1222 adult outpatients with bipolar disorder living in 17 
countries between March 2014 and January 2016 (Bauer 
et al. 2016; Conell et al. 2016). Of the patients in the sur-
vey, 81% used the Internet, a percentage similar to that of 
the general public (Bauer et al. 2016). The purpose of this 
analysis was to compare Internet use between the older 
adults, defined as 60  years or older, and younger adults 
less than 60 years, who completed this survey.
Methods
The 39-question survey was anonymous, and took about 
20 min to complete. The survey was paper based to maxi-
mize participation including of those who do not use 
the Internet. All participants were recruited locally by 
their psychiatrist with no online recruitment. The study 
was approved by institutional review boards according 
to local requirements. The patients who completed the 
survey resided in 17 countries. The survey was translated 
into 12 local languages: Chinese, Danish, Finnish, French, 
German, Hebrew, Italian, Japanese, Polish, Portuguese, 
Spanish, and English (versions for US/Canada, UK and 
Australia). The 1222 surveys were received from patients 
in Australia (N = 22), Brazil (N = 100), Canada (N = 109), 
Denmark (N = 209), Finland (N = 16), France (N = 50), 
Germany (N = 82), Hong Kong (N = 91), India (N = 30), 
Israel (N = 46), Italy (N = 80), Japan (N = 35), Malaysia 
(N = 25), Poland (N = 125), Spain (N = 82), UK (N = 50), 
and the US (N = 70).
The survey questions and methodology were published 
previously (Bauer et al. 2016; Bauer R et al. 2017; Conell 
et al. 2016). Since paper-based surveys were used, dupli-
cate data entry was performed to minimize data entry 
errors. A model to evaluate the differences in Internet 
use by those age 60 years and older was estimated using 
the generalized estimating equation (GEE) statistical 
technique to accommodate imbalances in the number of 
responses from collection sites, and correlation in survey 
responses within collection sites. Variables significant at 
the 0.05 level in univariate analyses were included in the 
multivariate model estimates. SPSS version 24.0 was used 
for all analyses.
Results
1222 patients completed the survey. The patients were 
62% female, had a mean age of 44 years (SD 13.8) rang-
ing between 17 and 86 years, and completed 14 (SD 3.2) 
years of education. The demographic characteristics are 
shown in Table  1. Of the 1222 patients, 81% used the 
Internet (976 of 1212 valid responses) (Bauer et al. 2016).
There were 1208 valid responses to both the ques-
tions on age and “Do you use the Internet?” Of the 
1208 patients, 187 were 60 years or older and of these 
88 (47%) used the Internet. Of the 1021 younger 
adults, 884 (87%) used the Internet. Table  2 shows 
the best fitting model to assess differences in Inter-
net use between the older adults and younger adults. 
The model includes variables for age 60 years or older, 
years of education, and if bipolar disorder sometimes 
or frequently interfered with regular activities. The 
estimated coefficients suggest that if age was 60 years 
or older, the odds of using the Internet will decrease 
by 86%, a 1 year increase in education will increase the 
odds of using the Internet by 30%, and if bipolar disor-
der interferes with regular activities, the odds of using 
the Internet will increase by 76%.
Of those who used the Internet, 689/880 (78%) of 
younger adults and 59/88 (67%) of older adults looked 
for information on bipolar disorder. While this appears 
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similar, insufficient data were available on the older 
adults for a more detailed statistical analysis.
Discussion
Older adults with bipolar disorder used the Internet 
much less frequently than younger adults. Overall, 
47% of older adults used the Internet versus 87% of 
younger adults. This finding is consistent with prior 
research on older adults not specific to bipolar disor-
der. Internet use by community dwelling older adults is 
increasing, with studies reporting percentages between 
36 and 67%, but remains considerably lower than for 
younger adults (Levine et  al. 2016; Friemel 2016; Yu 
et  al. 2016; Anderson and Perrin 2017; Chang et  al. 
2015). As in prior research, more education and expe-
riencing symptoms were associated with increased 
Table 1 Patient demographics (N = 1222)a
a 14 patients were missing responses to questions on age or “Do you use the Internet”? All missing values were excluded
Age 60 or older (N = 187) Age 59 or younger (N = 1021) All ages (N = 1208)
N % N % N %
Diagnosis
 BP I 107 58 657 65 764 63
 BP II 70 38 308 30 378 32
 BP NOS 8 4 48 5 56 5
Gender
 Female 120 64 637 62 757 62
 Male 68 36 390 38 458 38
Employment status
 Full‑time 31 17 529 52 560 47
 Not full‑time 156 83 482 48 638 53
Marital status
 Married or living with partner 112 60 478 47 590 49
 Not married 76 40 543 53 619 51
Income group
 Upper income 14 8 66 7 80 7
 Middle income 105 57 487 48 592 49
 Lower income 65 35 468 45 533 44
Live alone
 Yes 54 29 245 24 299 25
 No 131 71 777 76 908 75
Mood in last 6 months
 Mostly normal 118 63 460 45 578 48
 Mostly not normal 69 37 561 55 630 52
BP disorder interfered with regular activities
 Frequently or sometimes 89 47 676 66 765 63
 Rarely or never 99 53 347 34 446 37
Confident managing living
 Very confident 89 48 363 36 452 38
 Not very confident 98 52 659 64 754 62
Confident knowing when to see physician
 Very confident 117 62 578 57 695 57
 Not very confident 71 38 445 43 516 43
N Mean (SD) N Mean (SD) N Mean (SD)
Years of education 184 13 (3.6) 1010 14 (3.1) 1194 14 (3.2)
Age of onset 186 36 (13.6) 1011 25 (9.4) 1197 27 (10.9)
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Internet use (Yu et al. 2016; Gell et al. 2015; Powell and 
Clarke 2006; Gallagher and Doherty 2009; Flynn et  al. 
2006), although symptoms of depression, and cogni-
tive decline may decrease use in older adults (Choi 
and Dinitto 2013; Levine et  al. 2018). Smartphone use 
by community dwelling older adults is even lower than 
Internet use, at about 40% (Anderson and Perrin 2017). 
In this survey, considering Internet users of all ages, 
89% accessed the Internet to find information about 
bipolar disorder from a computer compared with 11% 
from a smartphone or tablet (Conell et al. 2016).
Older adults are diverse, differing in age, education, 
income, living situation, employment, and experience 
with technology. Notably, in a US survey of 567 adults age 
60 or older, those who used the Internet were often com-
fortable doing so, and may have a job requiring computer 
use (Chang et al. 2015). In an international survey, infor-
mation technology professionals over age 50 experienced 
less trouble working with multiple devices than younger 
workers (Patrizio 2016). However, as in this study, many 
older adults with or without bipolar disorder do not use 
the Internet. The reasons are complex and include dif-
ficulty learning technical skills, high costs of comput-
ers, mobile devices and broadband services, attitudes 
towards technology, increasing age, language issues for 
immigrants, cognitive decline, preference for traditional 
media, low health literacy, and relocation to a nursing 
home (Kuerbis et al. 2017; Fischer et al. 2014; Levine et al. 
2018; Levy et al. 2015; Nimrod 2017; Chang et al. 2015). 
Some older adults are concerned that technology use will 
reduce face-to-face interactions, including contact with 
health care providers, and increase isolation (Kang et al. 
2010; Kuerbis et al. 2017).
Regardless of Internet use, older adults view health 
care professionals as the primary and most trusted 
source of information (Hall et  al. 2015; Medlock et  al. 
2015). Patients of all ages would prefer to learn about a 
serious mental illness by direct conversation with their 
psychiatrist (Hallett et  al. 2013). Some older adults do 
not trust the Internet as a source of health information 
(Sbaffi and Rowley 2017; Zulman et al. 2011). In studies of 
patients with a mean age ≥ 50 years, those with a strong 
therapeutic relationship with a physician were less likely 
to search for health information on the Internet (Hou 
and Shim 2010), and more likely to defer decision mak-
ing to the physician (Park et al. 2014). In this survey, the 
primary reason why Internet users of all ages did not seek 
information about bipolar disorder was because they pre-
fer to rely on information from a physician (Bauer et al. 
2016).
Regardless of age, most patients who did not use the 
Internet in this survey lacked technical skills (Bauer et al. 
2016). One option to increase technology use by older 
adults is to provide training, but there are many serious 
concerns with novice Internet users. The elderly are such 
frequent targets for financial fraud that it is considered 
a public health problem in the US (Burnes et  al. 2017; 
CDC 2015), and the scams targeting older adults have 
moved online (FBI 2014; Carlson 2007). In 2016, in the 
US, adults over age 60 were the largest group of victims 
of Internet crime, and suffered the largest monetary 
losses (FBI 2016). Factors that increase vulnerability to 
online fraud include low technical skills, individual traits, 
cognitive impairment, and depression in older adults 
(Monteith and Glenn 2016; Lichtenberg et  al. 2016). 
Many older adults are not knowledgeable about Inter-
net security hazards and measures to protect privacy 
(Grimes et al. 2010; Home Instead 2017; Holtfreter et al. 
2015; White et al. 2017). Furthermore, many people of all 
ages have little understanding of privacy issues related 
to digital technology. For example, in this survey, 43% of 
patients of all ages searched the Internet for information 
about bipolar disorder because they mistakenly thought 
they were anonymous online (Conell et al. 2016).
In addition to financial fraud, older adults may fall vic-
tim to risky online medical activities. Older adults who 
are seeking to save money by purchasing expensive pre-
scription drugs online will primarily be presented with 
rogue pharmacies that do not require a prescription 
(Monteith and Glenn 2017; Monteith et al. 2016). Some 
of the risks of using rogue pharmacies include counter-
feit drugs, low-quality drugs, unapproved drugs, substi-
tutions of strengths and formulations, drug interactions, 
adverse reactions, and financial fraud (Mackey and Nay-
yar 2016; Mackey and Liang 2011; GAO 2014). Another 
problem area involves the online advertising of unneces-
sary or inappropriate medical screening tests that are not 
included in evidence-based guidelines (Lovett et al. 2012; 
Lovett and Mackey 2013).
Older adults with physical limitations use the Inter-
net less frequently than healthier older adults (Gell et al. 
Table 2 Explanatory model based on responses 
from the patients who use the Internet (N = 1208)
a Patients with missing values were not included
b 187 patients were age 60 years or older at time of study
Independent  variablesa
Parameter Significance OR 95% CI
Intercept < 0.001 0.136 0.053, 0.349
Age 60 years or  olderb < 0.001 0.141 0.082, 0.241
Bipolar disorder sometimes or 
frequently interferes with regular 
activities
0.001 1.764 1.246, 2.497
Years of education < 0.001 1.302 1.229, 1.380
Page 5 of 7Bauer et al. Int J Bipolar Disord  (2018) 6:20 
2015; Levine et al. 2018). Many older adults have vision, 
hearing, and dexterity impairments. Assistive tech-
nologies offer innovative options to get connected such 
as low-vision software for oversized monitors, speech 
amplification phones using landlines, and tremor stabi-
lizing mouse controls (BT 2013; Watanabe et  al. 2015; 
Fischer et al. 2014). More emphasis is needed on finding 
the optimal individualized approach for older adults to 
use digital technology rather than focusing on standard 
mobile devices (Fischer et al. 2014; Kuerbis et al. 2017). 
Additionally, technology approaches that combine data 
from those with and without Internet access, such as 
interactive voice response (IVR), should be considered 
for projects involving older adults (Verma et al. 2014; Pie-
tte et al. 2013).
There are some limitations to this report. The survey 
was not designed to study technology habits of older 
adults. The study participants do not reflect the demo-
graphic composition of the countries. People with bipo-
lar disorder who did not seek professional help did not 
participate. People who did not understand the local 
language may not have participated. All data were self-
reported and there was no follow-up discussion of 
responses. Many issues related to digital technology use 
by older adults were not discussed. These include the 
complex ethical challenges, quality of web sites and valid-
ity of digital tools for bipolar disorder (Bauer M et  al. 
2017), physiological effects of blue light exposure from 
digital devices (Bauer et  al. 2018), and the potential for 
digital assistive tools to erode skills, decrease motivation, 
and promote a false sense of security (Schulz et al. 2015).
It is important to remember that technology will keep 
evolving (Arthur 2010). There will be disparities in the 
adaption of the new products and services, leaving digi-
tal equality a continuously moving target (Hilbert 2014, 
2016). Young adults of today who are very comfortable 
using smartphones will continue to use smartphones as 
they age, and struggle with the new technologies avail-
able when they are seniors. The need to respect genera-
tional differences in the preferred means to access health 
information, minimize the burden of new technologies 
on older adults, and implement programs that expand 
access and lessen the negative impacts of digital inequali-
ties will remain in the future.
In conclusion, the finding that many older adults with 
bipolar disorder do not use the Internet confirms the 
need for further investigation of technology habits, the 
efficacy of digital tools, and how best to determine who 
will use these tools appropriately and safely. Today, tech-
nology based tools and treatments are suitable for some 
but not all older adults with bipolar disorder. With gov-
ernment and health care providers increasingly rely-
ing on electronic communication, it is important to 
remember that many older adults do not use the Inter-
net. As the population is aging and more health services 
are only available online, there is concern about growing 
health disparities for older adults with bipolar disorder. 
Mental health experts should contribute to defining the 
appropriate role for technologies in the care of older 
adults with bipolar disorder.
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